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_sclen_tl.sts S

o A B
scientists with doctoral degrees

'_/' — .

engineers -

/

technician

[ .

teachers

" In these PROFILES each symbol represents 5,000 ‘persons .

. .. N

ef\glneers. with doctoral degrees '

\.'...



ABOUT rms,soox IR

_ Today in the USA about one-half mllhon persons e worlc d': B
L. L . -.ing as scientists, nearly one mllllon as engmeers, one n‘ulllon

R as techmclans, .and one-quarter mllllOD as teachers of sclence
: Q"and mathematlcs in secondary schqols : . :

)

ThlS , baok contmns some staﬁstlca‘l mformatlon concermng
these?four categones -of persons As vnewed here, they make
,up “thie Natlons speclallzed manpower employed in\sci ence o

AR , and technology T i T U

N The nearly two and three-quarter mnlllon speclallsts workmg
v m sclence and technology in 1963 account for approximately -

j:'. h : 3.6 percent of the civilian labor. force. The figure. was about -
R B S P -percent in 1940 and is expectedJo reach 4.7 percent in -
) P ' 4.

e 1970,

e . . ’ -

. These persons serve the Nation in many ways some of them
s ( expand sclentlﬁc knowledge by dpmg research; somee apply
sclentlﬁc mformatlon and engmeenng technlques to develop

" new products and serv:ces, or. to solve problems in ‘health ‘b;_; & N

defense{ or. transportatlon some operate ‘complex’ systems fbr f Y

communlcatlon or for the exploratlon of  space; and' some  °
s educate and tram manpower.. ’ '

The Natlons manpower m science and technology ﬁnds em-
_ ployment in each sector of the Natlon, m-colleges—and uni-
,l o versltles, ngndustry, in Federal Stalte, and local governments,

. . R and in other organlzatlons

_ The numbers of. persons who do each type of work and '
L . - the numbers employed in each sector are deplcte! by tables
: o and charts in thls book. " Also’ shown statistically are’. such
TR ‘ characterlstlcs of, the manpower as its dlstnbutlon by age, by

ﬁeld of speclallzatlon, “and by geographlcal locat|on . _" EE

Thus the hook ollcrs Sldll'\llCdl PRGFlLES of m.mpowcr m
" science und tcchnology '

- EE R ,. B L B ~

O

ERIC

Aruitoxt provided by Eic:




O

ERIC

Aruitoxt provided by Eic:

o0 ()nlv an indiv uiual pmon——-not m.mpmvu m
lhe m.\\s——-m.\l\u\ dx\em\.r\ _c.mlcel\'cs' R

' .-.:‘-product or mxpares @ st

: and plans to eﬂsure opportumtxes for mdw:dual'v"f RN
s contrrbutnons to be made m “future years o

>,

- ogy Approxxmate ﬁgures, based .upon

LY. a:‘

_Ient Statxstxcs can

‘as these. Statxstxcal mfor tidn: _c’n, however,

L _prov;de guxdance essentxal for maltmg pohcxes

e .‘f.__Pohcy makers in many orgamzatxons\ both prx-

-upon the Natxons enlargmg mvestment of

-people in scxence and techno ogy

latlve bodxes, mcreasmgly need facts .that Bear,’

_-':'.not measu‘re the ‘quality ¢f contributions such’- :

" vate’ and pubhc, mcludmg exeoutwe and legis--

These PROFILES brmg to the pohcy mz\ker.a :

- new pattern of comprehensweness—a unified
' overv:ew of manpower m scxence and teq\ol-..

set: of nau?nal totals rather than premsc'counts‘ ’
. of partncular segments of munpowcr %ompxled.

'eépressly fot thlS"’bOOk ‘the ffgures do not

I necessarlly agree m detful wlth ﬁgures pub-

lished elsewhere, as in: documents cxted in the

blbhography R - Q
o A
- N P
) " T . N
. v ‘ W
TIPAGE L S N

ata -

‘from” many sources, portray a self-consxstenl" '




O

ERIC

Aruitoxt provided by Eic:

. DEFINITIONS: . Sq Lo IR
T . . ' ’ N ! : o . -,.. ) ’ . -:-

) “ N s . : . v | :
“All numbers in this book refer to persons 'working as’’ ",

“Ali counts. include women, who now compos€ about,
twelve percent. of the scientists, one

-‘deplcted

scientists, engineers; technicians, or. teachers. In the
Statistics of mahpower persbns “train'ed'as" érede'ﬁned
quite differently and are counted by numbers of aca-
‘demic degrees awarded in relevant fields, SQme persons '

. holding such degrees are not worklng in science an

technology_—and.spme persons. counted in these PRO-
FILES do-not hold- such.degrees. ( S

rcent of the’
engineers, seventeen percent of the tec nicians, and-
thirty percent of. the teachers ‘of scnence a ,mathema- B 3
tics in secondary- schools R .

e Degree of accuracy in thls book |s suggested by the num

ber of drglts sometimes only one or tWO used to express :
‘each ﬁuantlty Most of ‘the figures are belleved to be
correct'within ten percent Sources ofmaccuracy include : -
the approxrmatlons made:in. adapting ar?d~sx.trapolatlng .
available data, and.the shifting pattefns of flow éf per- o
sons into and out of the: §evera| categorles of manpower T

e

Further deflnltlons and |nterpret|vc§~comments accom- .’
pany the PROFILES ST

8 o mes

)
’
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S tists, engi'neei's

" has eith

te

- TEACHERS OF SClENCE AND MATHEMATlCS'
: I .IN _SECONDA_RY SCHOOLS
Ao

e HISTORICAL PERSPECTIVE ‘

-. . A
s . . PR -_ Y
L
. \

. -

The Nation’s total manpower working as scien-.

techmcnans, and teachers_Qf_

science: and mathematlcs m secondury schools
=X

the populatnon or the Iabor. force

‘|

has’ mcxgased faster for several decades than_ -

' USA populatxon has ‘increased at an average——
—annual ‘Tate of about one and one-half percent

since 1940; The average rate of mcrease for
.manpower in science and technology has-been .
about ﬁve percent. L

K
v

'USA POPULATION
" LABOR FORCE

M&NPOWERINSCENCEAND
oo TECHNOLOGY .

N

G - r
g SCIENTISTS
ENGINEERS®
" TECHNICIANS .
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I’he table hlghllghts these trends And mcludes ﬁgures for mam categorxes ‘of
manpower descrlbed in this book Wlthm the specmllzed manpower employed
in scledce and techiiology, abopt one person in six is workifig-as a natural or :
soclal qcnentlst athree as an engmeer Together they compnse»
about ll 9 perce!nt of the cxv:lmn labor force ‘)- . o ¢
Esumates shown for 1970 represent nelther a. forecnst of supply nor a state- '
ment of future I;Eed Developed speclﬁcally for. these PR'bFlLES they are.
projections based upon current-trends in- employment in releVant fields, and
upon ?the assumptron of no substantml changes in economlc and- polltlcal

condmons E B . L i oy
. Lo “ . . - '. .
) ‘ ‘ .. .
: . e
. . \. " A o . .
1940 .. 1950 . 1e60 - 1963 1970
. I = estimate .  estimate™ ,
miltions _ P : R
1320 © 1523 - 1807 . 190 © J 209,
562 . . 647 o731 L 76 ¢ 86
o086 - 147 - 237 YA 9._0 '

_thousands \ . - _ . e
185 "/\\, 245 435 500 . - .740

300 . - sas - 8w . 935 71,400

©3060 - - 850 - .| 875 . 1,000 1,600

10 - 130 C 220 % 280 . 300, .
N i e
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PO TEEEE HISTORICAL PERSPECTIVE, .continised

. 0000000000 o A
- 00906 Vee00 . Lo : LT

00000 00000 . . . D
00006 90000 ; -
00000 00 . ' '

,“... ”...: : - PHYSICAL SCIENTISTS, MATHEMATICIA.NS-.

69668 t000q

00000 60000

o~

288040 00000 r LIFE SCIENTISTS INCLUDING PSYCHOLOGISTS ‘
22X 2 SN ; . " : -
*9006 00000 T ~ .. . SOCIAL SCIENTISTS ,.

C 40066 40000 . L

00060 6060600 -
200060 00000 » =

! ::::. ’::.: ’ ' i . ‘ B . C CIVIL.ENGINEERS .

_e80ee 60000

*0000 06000 .. .,
0000 o000e .
00006 60000

S0000 00 MECHANICAL, AERONAUTICAL.
- SR AND ASTRONAUTICAL ENGINEERS

ELECTRICAL ENGINEERS _. :

3

\ S _ INDUSTRIAL, CHEMICAL, AND OTHER ENGINEERS
T ' ' ALL SCIENTISTS AND ENGINEERS -
// * DOCTORAL SCIENTISTS AND ENGINEERS_ -

e . DOCTORAL SCIENTISTS
' ' S DocroRK‘L ENGINEERS -
A B , it ‘
. -~ o, -n T B

_ -'_As counted in these PROFILES scientists and
. . ) engineers are persons- engaged in scientlflc or

s engineering work: requiring knowledge and tramlng
' equlvalent at least’ to that acquired in a four- year

-t N college course in a field felevant to that work.

meee T R < \ R o
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".1940
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' 1960

1963, .

» estimate
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110
. 130

"170°

225.
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160

©.390 ¢
o
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115

160

180! -

210

I

Jy o290

170

220
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305

" 465

445

1,275

1,435

‘ 2,140 o

28

89.2.

106 .

\_ 170
275 . 435 BL7.. . Cee . . o188

oS s T fgss e T a7

Flelds of science are deﬁned to cover: mathematlcs physncal scuences llfe scnences B
mcludmg psychology, and sacual scnences except for hlstory e
Because persons who hold doctoral degrees such as Ph D or Sc.D.in many ways :.- -
provlde leadership i in sc1ence and technology, holders of these degrees are smgled
out in separate fugures totaled here R : LT R
. .__123_, RRTREER
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NET CHANGE

PERCENT NET CHANGE

‘ DI ’ : ~,‘ o ,‘." ‘ g " ' s - BRRY -

Persons entermg science. wnth a degree in
- science, or enterlng engineering with a degree

e in englneen\g

Persons entermg sciende wnth a degree riot -
m science, or qnterlng qulneermg with a

. , ' _ _ degree not.in engmeenng -
R : Coee ol
- \¥ P |

ersons enterung scuence, engmeerlng wuthout
;na bachelor s degree *

CL Lo . . . .v .

Immlgratuon

Deaths and retirements ‘

.

‘Persons transferrmg from science or englneering
. o “into work that is nelther

L e v CNET CHANGE
PR 19 : oL o
. . . 'U .
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SCIENTISTS

1480

" SCIENTISTS
L4 22

+ 3

1
1

- '2‘

+ 26

, , .
) thousan’ds .

; éuG’nﬁ;éé
~" 2", 900
Y a
Y
5 l+~, s
3.9%

. 935

Y

ENGINEERS - |

+ 10

.+‘.3

7

hd uccher.r 6/ science and mdlhematlc.r in secondary schools
A\

*. thousands

S 431

-2

. T
.

-.s ]
El

®

I -
: % ECHNICIANS

& gg5

1 + 60

= 15
o as
+ 47%

1,000

specnve

* TEACHERS®
o0
.+ 35
- 25
+ .‘.l“c:)
+‘v¢e%{.
250 S

Estlmated gams and losses in manpower durmg a perrod of twelve months
provxde a model to rllust ate dynamrcs of change in the §crentrﬁc and- techno-v
logical workmg force B ' ‘

A

2575 .

174

L+, 43%

' 2,685

Figures given here are estimated from
'trendsand statisticatsamplesandare ad-
justed” fo match the 1963 estimates
'glv;n in the precedmg hlstorlcal per-

. The percent net change nowabout4 3%

" for all manpower covered is expected to.
increase consrderably during the next

" few years,.owing /in - ‘large part: to the

post-war |ncrease ,m blrth rate

Items ‘in the lower table show the sev-
eral routes by which persons enter and
leave science and engineering.

Lt e

© . PAGE

£




* PHYSICAL SCIENTISTS; MATHEMATICIANS -
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~LIFE SCIENTISTS JNCLUDING PSYCHOLOGISTS

MGETZ
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;- "CHECKPOINT: 1960.

+ a.. . other social scientists .
. n\ .. . ’

The fortgoing historical perspective sketches *
. the growth of manpower in s,ciéncg, ;znd tech-
o " . nology’ 'ddrihé‘-'t'hfeg decades. ‘The following

' a ".' .PR('),I;“ILES"'examiriq in greatef_detail S‘_'eve'ral' .

disjribmiqhk of this. manpower for asingle year, '

1960, 'Ihe most recent year for w_‘hich' comp}e.- 3
© hensivé estimates n;')w‘ar~e available.’

3 . . - . " .

) _19§o . " thousands
" PERSONS WORKING.AS' - ALL - | DOCTORAL -
SCIENTISTS a3 |- oBl7 . .

| 226 344 ¢
. 1%, . a

110
25

190 - ¢
29
30 U405
15 - 04

13 L 03T

chemists

" earth scientists

: " mathematicians .
b " metallurgists |
o -, physicists |
other physical scientists . .

\.f'_.

+..140/ 337

40 .
S 193 a
ESE NN
9.0

‘40
30 -
30

agricultural scientists’
biological scientists - - /
medical scientists « "

: 'psycholoéists

~* SOCIAL SCIENTISTS" . 70 136 .
: 'anihrqpplbgiéts, B I 2

22 . economists ' 20
- S sociologrsts .10
38

o 5.7 .
. ;‘2v7‘
43




PROFILE BY FlELbs oF SPE¢IAL1'2AT|ON o e

_ Physxcal blologxcal and socml phenomena are. studxed in. many dlﬂ'erent ways,
-"and the knowledge gamed is apphed to. a wxve vanety of, practncal ‘problems. .
anpower m smcnce and technology accordmgly is ~d;V1dcd into: a number of
specialties. * - 2 v o - :
ThlS Pl(OFlLE commucd on the next pagc shows thc 1960 dlstrlbuuon of
sc1intxﬁc and technologlcal mmpower by ficlds of specmhzauon

- ) - ’ ‘
e : ‘. L
. ' S o sy oS b
'_l‘ ' . » \ - .
. -
: - A |
. R
"""".Q QQQQQ QQQQQ QQQQQ QQ : ,‘r ' . S !
".... j_ . o . "’_/.. . S o
P . > - » -
{90000 04 S : S o : . Y &
e0¢ . S R
. » ’ R N . i -
: "QQQQ QQQ . .' S e . . .
- XLl d A "' ' _Peysdns with . M.D.s | and other
. ..... . professional degrees:are counted .
: as medical scientists |$ they spend
7 .
) ,"’..." ., = more time doing research than any
I . . . other type $f work; but they/ are
. D ’ . counted in the doctoral column
. ’ ' ’ : ’ © only if they also hold a. Ph . or
. . . _ se.D. "
) v . . : Psychologists are grouped/ in a R
) o . . " . single item, although" thelf' work -
'_'._.. o Co i ranges " w:dely from. experimental .
»>e : : ’ . . - and- biologically refated /psychol
. . Co ) . : " ogy to social, clinical an educa~
/ "’.._. [ X X J N . . " tional psychology. | - R :
. . - o L . ) 478 c . L - .. : toL . .
. . o o . U - o v ‘PAGE 13 X

O

ERIC

Aruitoxt provided by Eic:




RN ’ )

o PERSONS WORKING AS

* : : R
. . .

s . aeronautlcal and astronautlcal engmeers -
o ‘ -_ : chemncal engmeers
o oo ' cnvnl_englneers i

-~-electrical. engineers .

mdustnal engineers

mecﬁamcal engineers "’
i .other engineers -

.
Ix

R g TEACHERS OF SCIENCE AND MATHEMATICS

IN SECONDARY SCHOOLS

teachers of stience only .

teachers of mathematics only

. TECHNICIANS - -

SR - draftsmen

Iife.scn,ences .tech.nlcnabns
’ other technicians.

)

. D Al SPECIALIZED MANPOWER

- m SCIENCE AND TJECHNOLOGY

%
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" PROFILE BY FIELDS Lr SPECIALIZATION, continued™~

-

T T ) : ENGINEERS

S SCIENTISTSAND' ENGINEERS . -

& ..., -teachers of both

. surveyors -
electronlcs technicians

e 17

50

160

{
"7 150

1,275 -

20%

9
100

875"
. 225

75
7100
100°

375’

2, 370

.45 -
7160 .
- 180 -

e

-thousands . °

DOCTGRAL *
L

)

-

B
A

07

19

~0.2

08 .
26

10,

037

) -"."Igluz B
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‘Some ﬁfty dlffercnt ﬁelds of< engmeermg are found in dlctmnary lrstmgs 'l'he
~ﬁelds named here arg the mam ones in wtuch engmeers concemrate 1he1r etforts o A(
* New subdmsnons an ,combmatlons of - these ﬁelds prmg -up’ in response IR

to ne1;w and eVer—changmg problems m technology / ~ KN

. . [ / ~ .
N 4
‘w . * ) -~
. 3
. . N L4 " . e . .
- , » »
. } ~ -
- - N . ¥
. \
- ~

‘f.0§‘000 0000 . : :
00000 00000 Q##»’ 00-000 60000 00000 00

14
D

3 %0000 00000 se0% 00000 000-90 eoww 00060 *
eeds0 0000 002N 0008’

| 000‘0 00000 OGOQQ 00000 L2 2 X A4 00000 OQ
fO*OOO OQOQQ.QOQ‘QQ 0040'6‘0 00000 00000 L

Cet e “.._ & : =
GAAAAL AAAA&M Jiu .
‘AAAAL A‘AAAA AAAA’A N s
AAAAA A, ; :
LTI v RN Ly

—— ****i’"***** ***** ,***‘y*****' s S
*AKKK KFARK | R IR AR

; ***** ***** ****‘* - Co S [ !

o kK kK ***** *kkk k- ***** __,A R R
kR AR R AR AkAAK KRAKE O : / T :

Ak ddkk kMk Ak kk kK Ak kK Sk ke Kk ****’* * ok ok ke kA
***** kX KKK **k kk ***** *F KRk K AK KK e S

Tmgens




O

ERIC

Aruitoxt provided by Eic:

*()'_ vy A
.

X S - Lo C e,
. . e

:TEAcv‘HER'S’RECIALIZA?I'ON co B s

A

Secondary school teachers of scxence and mathe-
. matics: typlcally teach more than one sub]ect
’ \example, a teacher of mathemattcs may a]so teach.
. physrcs Many of then(\each only one course in

scrence or mathematrcs, aloﬁg ‘with courses m non-—-- g

- scrence subjects Cley s .' '.. s

- .In 1960 apprdxnmately forty thousand persol\s taught

, Cat leét one - secondary séh&l/course in. ”bxology,
o twenty-ﬁ;\./thousand taught-'at least one. in chem-

lstry, srxty thousand - in- gener scrence, twenty
thousand m physlcs, and twenty -five thousand in-

\ . at least ‘one: mathematxcs course in junior- hxgh school

& other sclences Aboﬂt ﬁfty thousand : persons taught

mathematlcs course in semor hxgh school X

~

. About two. thousand of these teach rs‘hold doctors

degrees, most\of which were awarded in fields other .

/‘\than science of mathematlcs ‘ L

,’Ehroughout these PROFILES pessons . te hmg
' scxence, mathematlcs, or engmeermg sub;ects r col-
cleges' and’ umversxtxes are deﬁned as, sclcntnsts or’
engmeers AR o

[ PAGE 1S,

L
-
P

s / '__. and about seventy- ﬁve thousand taught at least one .. -




PROFILE BY TYPES OF wom(

S ; : e Varred and changmg types of work characterlze _—
o .+ the aetivities of. todays manpower in sclence and °
o ,'technology S - : s
-In colleges and umversrtles, many members of. the
S faculty divide - thelr efforts between - teachmg and
research or*Petween either er both c\‘t\hese acfivities

'dmrmstratron In .industry, a tean of screntrsts

glneers as it evolves a new. product or- sys- R
may work: ﬁrst ln research thennn development

v

"then in productlon or operatrons ’“ o

E o‘n\he next page outlmcs a statrc -
his hlghly dynamlc pattcrn of work T'he ’

. N L -and techmcrans, prrmarrly employed" fn each type
! L : of work at a representatlve moment in 1960

. . , . .

) fn these PROFILES a person is counted as domg that
» . " type of work which engages more of hls t|me than does
' - anyothertype. - Lo .
. o .

Work. categorles research and development |nclude '
efforts . devoted to adm|n|strat|on and management of
S . research and development respectlvely The separate -
R I I -category admlnlstratlon, management covers all other _' -
S such efforts

\ e . e

O
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A . .
' PROFII.E BV TYPES OF WORK. cont'hued

o, . - RESEARCH
ST s ’ ,g_cientiéts
S "~ engineers -
< PR téc‘ﬁniciansf__.".

DEVELOPMENT

- ) ‘“ . sclehtlsts '
B engineers
V ' ‘ techmclans

< e T . nt .
- i . - AN

Tl 'PRODUCTIQN OPERATIONSQ

L. S, . scientists™

" engineers

. technicians
ADMINISTRATION MANAGEMENT

' / sciéntists -

engineers

Ut . v " TEACHING

‘ - E ; . “scientists

. " engineers"
techmclans

: 1960 ﬁPERSONS WORKING IN -

o . U4t technicians, -

\ | CHE teachers of sccencegmd mathematics o

o msecondaryschools_

L OTHER WORK’_“

- o Lo R C .

ALL SCIENTISTS AND ENGINEERS

% B

R AT TECHNICIANS

\

TEACHERS OF SCIENCE AND MATHEMI,\’TICS .
. .~ 1IN SECONDARY SCHOOLS.U

-y ‘. . . . ._ .
P scnentl* R

SR ;:Z’_\mengmeers .
RN < chnicians -

ALL SPECIALIZED.MANPOWER IN SCIENCE*

PR ' AND TECHNOLOGY.

B 21
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‘70
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10"

' 220
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MY
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1275
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: - 8 ‘ISTS ENGINEERS \TECHNICIANS 1960
. \ v : . ': Y
. _'Manpower also may be analyzed accordmg to’:
‘its cmployment dlstrlbuuon among sectors of‘
’ -the economy One sector is, mdustry, which in- :
_ cludes all prnvate, pr t-making _orgamzatnons._.
«“ ‘: ) " ) . . ' "'. ‘ . ‘
.~ PERSONS EMPLOYED BY A ALK DOCTORA'L i
, INDUSTRY 1495 . 280
' scuentlsts | © 185 . 268 ‘
. K engiheers I 680. . - 2._0...:" -
* techhicians, 630 .
g ’ ' B ' . .
FEDERAL STATE AND LOCAL GOVERNMENT 340 40 - .
- ' scuentnsts . “75_"'-' 35
. .engineers S 110 05 -
teéhnicians i 155
COLLEGES AND umvsasmes ©195¢ ' 504 -
scnentlsts : - '13(_)' ;}6.0 :
_engmeers S 25 44
, . technicians - e o 40 .
4 A ) OTHER® *, :» 120 ° .68 -
_ t ; %scnentnsts /45 -- 62" .
‘ erfgineers . 25 .06
N tech nicians -50
" ALL SCIENTISTS AND ENGINEERS 1;275
SV AL TECHNICIANS |+ 875
L meEn. . ¢
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:Pllbllc bOdlg
-ment ‘sector. Colleges and umversntles

thlrd sector. Other ,rnstltutlons,

- !

e¥ at the Federal State, and local level are: grouped in the govern- v‘
both public and private, are included
\uch as-” foundatlons and mdependent..
institutes, together wnth the self—employed are grouped in the last -
table beldw shows the numbers of sclentlsts engineers, and tech-

mclans workmg in’ 1960 in,each of the four sectors, together with the number

of sclentlsts and engmeers who hold doctoral degrees Secondary school teachers,

dlscussed in connectlon with ﬁelds of speclahzatlon, are omitted -here.
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' EMPLOYMENT PROFILE BY SECTORS OF THE ECONOMY, continued -

N3
. -\ o
d : . . - hY
- ‘ L .
.. ~ia
. R
; ; ,
. ‘ .
»
* N

i . ‘ .-h ) . N A e, ‘ . ."J . Tl - ’ . '. '; '::"-'- ’
e o .' L -bEVELOPM;'N’T
‘ ‘ : ' PRODUCTION OPERATIONS’,.

ADMINISTRATION MANAGEMENT

el el . - . TEACHING
OTHER

o N “T 0 'SCIENTISTS AND ENGINEERS DlVIDED
TN cee o BY TYPES OF WORK ANDBY SECTORS'

. S - v T More than one-fou(th of the Natlon ] sclentlsts.
o - o ' s . 'and englneers in 1960 were working: pnmarlly on
oo productlon and operatlons within the mdustrial

,sectol' About one-fifth were doing development
. ~.  work in mdustry and_one-tenth. were. engaged
- T i o prlmarlly in research .or in teaching within the
T T DL colleges and universities sector o

O
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oy :Precedmg tables consnde,r sc:entlsts and engmeers by the kmds of work they

'.do and by the economlc sectors in whlch they work The two approaches are' o
. _comblned here to show about how many scnentlsts and engmeers in each sector' B
. ) formmg each type of work m ‘1960

A
L L

B AR T e _
' S A " GOLLEGES AND -- :
"' GOVERNMENT* uulvensnwss,_ OTHER

" INDUSTRY"

i

~

e e v B T S T pos
;- ¢ Federal, state, and local f’Es(lmat_zx_i less than”que thousand .. '

'"'rla‘a':'ii'
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. M gmPLoYMENT PROFILE BY ‘SECTORS. OF THE ECONOMY, continued

'SCIENTISTS AND FNGINEERS

*».

"ment. Some of the dollars remain within the sector . -
to support its own research and development and

e T

R v

£

v
Leins

\

O
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CAMGEN

Per!cent'ztge figures. in this table’indicme, for' -
- 1960, 'di:su.'ibutions of 's'cientists and enginecrs
: workmg in, rcsearch and development accord—‘
ing to 1he sector that supported their work and,
~'_the sectomn whlch they wpre employed

)
' 1960_

WORKING IN RESEARCH AND DEVELOPMENT
i i Coae

“

e INDUSTRY

" * . GOVERNMENT:

b' . : 3 .". L .
- ¢ COLLEGES AND UNIVERSITIES
OTHER

. ., e

Al[ sectors furnlsh dpllars to support the. work of B

scientists and engmeers in researph and develop

. .ALL SECTORS .,

/

-

".EMPLOYED. -
IN SECTOR

o

Lt 75%

1%

129

i

]

©1009% .

some flow to other sectors to support work done ' e

l

there. S

Governmen:. almost excluswely Federal..ln-. ’

) 1960 pald for the work- of about three fifths of the. L
) Nation's scuentlsts and engineers engaged in.
but most of these
: persons worked outside of the government e

research and deveIopment

‘Thesé dlstrlbutlons are estnmated on the full
tlme equnvalent basls |llustrated on, the next pagé

" F2ERE
. e T

I B R .
- . e . , .

S e et

el -

&,

SUPPORTED

BY SECTOR

”35%"'

o .
v
&

. ~

.~ -

S 1%

1009 -




.-

" " Throughout' this book figures for em?loyment of scientists
% und engincers relate to, persons “primarily employed,” which
b " means they spend at least ‘one-half of their time fn the em- ’
ployment spmnﬁcd Because some scientists and englneers,'
especially in colltbes and ‘universities, divide their time among . -
different ‘types of work or e¢mployment,, planners and’ pohcy
makurs sometlmes need to use the alternative methods of *
_countlng mnnp/owcr demonstrated here.’

"

S g,

1960 -« [ - ' thousands - e
. N Lo
SCIENTISTS AND ENGINEERS/EMPLOYED IN COLLEGES AND UNIVERSITIES

i

SRR / . 'SCIENTISTS . | ENGINEERS | TOTAL'

“ . . - - ] A. . . -v ‘ - ‘ }

‘NUMBER PRIMARILY EMPLOYED o %30 . 25 0 | 185
_TOTAL COUNT OF PERSONS ~~ 139 . .71 28 . | 167 = '
FULL-T_IME-EQUIVALENTNQ,MBER. 10 ¢ |, 23 133_

Cteaching - 62, ‘1 o 12 .| 74

research and development . a2 1.9 - 51

other work R T 2 . 8

B i
¢ oL
. [

- of the 155 thousand persons prlmarlly employed as scuentlsts ) ‘
.and engineers: ‘in colleges and universities, about 109 thousand
.'.were employed Jull time and 46 thousand part-time. However,

: another 12 thousand persons spent ¢ome, but less than one-half - .
-of their’ time doing similar work.:-Added together these numbers: -

' . give a total count of aboutﬂ67 thousand individual scientists
and engmeers A" th}rd method of countmg sums up aLl full- ttme
and part: -time efforts measuredm the proportlon of time spent by . .-

"each person on each type of work, and yields the full-time-equiv-
alent number: ‘the ‘hypothetical number of full tlme persons who S
would contribute the same total effort o o

-~ The last three hnes of the table show how sc:entusts and‘t '

. . engineers employed m colleges and universities dwuded their - .
time, in terms of full- t:me equivalents, among types of work. -

| 23 AN

m:"is B

O
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.7 nGE PROFILE, -

R - SCIENTISTS AND l-:N"elN,Efl-:RS 1960

o thousands: . *

e L NUMBER OF PERSONS
, AGE GROUP | . IN-EACH AGE GROUP

: ’ s ' Under_ 25 scl}\'tlsts-»_ .30
AN : .| -engineers = 45

2520 .| scientists © - .75
s 7| engineers, .. 125

3034 | scientists* i 90
B enginéers - ;160

35-39 A SCIentist's'.. S 75 '
R engineers. . . 155

TR . 4044 scientists’ - - 755

R a0 o | engineers - 12000

. o 4549 scientists | 40"
o B | engineers . . . 80
3 - .. T " 5084 .. scientists T 130
o - . S engineers \Q :
v o .. 8559 - scientists. 20 .
' S ‘engineers .- 50
over.59 séientisfs_ S 20 .

engineers .~ 45

* ALL SCIENTISTS AND ENGINEERS.. | - 1275,

.
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‘o

The populatxon of stlentlsts and engmeers is ‘made up largely of persons in

mlddle b(ackets of age. More than’ one hhlf of them are over 29 but under

45, as thls PROFILE shows. *

Informatlon given on the next page contrasts the age dlstnbutlon of scnentxsts

and engmeers with that of the labor force as- a whole.
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.6 shows. the’ average annual’ rate . of growth'

txsts and engmeers than for the -labor force,_"i

-1, than-for the entxre labor'force

"% PERCENT OF MANROWER N EACH AGE GROUP

- e n

_Because, as the hlstorxcal perspectxve on page o

;'persons above age 54 accounted for 9 percent
Aof all scientists and: engmeers. ‘but nearly 18 -

in manpower is chslderably hxgher for scign- -

;elatlvely fewer scientists and englneers are in"
older brackets of age. in 1960, for example,

percent of the labor force L o L

EN
Scxentxsts and engmeers norma.lly have at- .

' _tarned a. bachelor s+ degree, or the equxvalent' ,' U
o eXperxence. and many have attalned a master’s
-or.a " doctoral degree Average ages at recenpt~

of. these degrees range from 22 to 30. Conse-

quently. the' percefit of pcrsons under 25 gfears

of age is smaller for scxentxsts and engmeers
e

. .f

‘ SCIENTIsTs AND ENGINEERS | LABOR FORGE -

AGEGROUP 'L [ dogtoral | . al
‘under:25 - ‘ i s | e0 s | as7
- 2_5-735_ R - '3.2.‘-"1 //?-35.3_._ Ao 20'-,7» ..
8544 .7 S 381 4" 38 . T 230
'-'.j45 54-.,_" o A 206 4o 1es T | . T 200
T 1 At I (S A ¢ & 5 -
ALL 'AGES. R .100% 160% .

C e
¢ . -




S GEOGRAP-H‘CAL PROFILE
| | - ~.SCI€NTIS\‘$ AND ENGINEERS 1960

One half of the Natxons sc:entxsts and engx--
r;eers work in six States. Cahfomxa, llhnoxs,i"
'New Jersey, New York; Ohio,,and Pennsyl-

vama This’ COncentratlon results ‘in; part. from
e ;:’ the, large populatlon of these States, which
o . together contam about 40 percent, of "USA -
"'populatxon and 40 percent of the la'oor force B
DA Irxaddltwn, however, ‘these States rank hlgh in L
the nufiber of screntlsts and -engineers as a_‘ '

proporltxon of all persons employed

cordlng to estxmates for 1960, sclentlsts and
gineers together make upﬁ about 1.8. percent
f*the Natxons jabor force On thts percent_i -

. . ) scale “individual States diffeg, by.a factor of s
IR vb _‘ ‘ - "'. o i near'ly exght from 0.6 to 4.6 percent of the . .
' laber force, signifying a wide range “of- em- o
' phasls on sclentxﬁc and tephnologlcal actlv:ty

a

_ o The map on the followmg pages shows th\ o .
oLt States lerded into four groups accordlng to -,

' B percent of labore force workmg ‘as scxentxsts

‘ and as engineers. -

) \
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- SCIENTISTS AND ENGINEERS

different scales
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'Thls table gives numbers of scnenusts and engtneers in thousands and. as a
R percent of the lubor force for each State Less populous States may “show ‘high
percentages of screnusls and’ englneers owmg to low populauons rather than to

. srgmﬁcantly hlgh concentrauons of scnentlsts and englneers. ‘
l. ; - . ._ - \.» ) o I _.-, "

; - T .\, SCIENTISTS » L ENGlNEERS

Percent of | . * ercent of - -
abor forcev RN thousands apor force’

) ‘ thottsand's

L mistates . .| 4 - oewm | sio 0 12%
v.-A_I'abarﬂa . 3.1 _:' 03% - | ._1;0.9 0:9%.
Waske o ee09% | 08 | 08%
Cmdzna L 31 oz | so foLim :

bArkansas'. S o S 13 '0.2% - 225 0.4% ,'
| 501 . 08% . ot 1227, . 19%
'7.5 1% | v 4%

California-

" Colorado-

Connectlcult B 8.4 0.8% d - 193 ° . 18%
Delaware o ast 27% sl 18%
o o i 135 3.7% 34 . 08%.
Forida - | . 700 04% " 160, . 08%
L CGeorgia . o 44 _o.3,%f’_' 1085 7%
CWawaii - . 098" . 03% B S A "‘-0?6%_..
U idahe .13 05%. - B R 0.7%.
Cllinois e o Lt 285 Q6% 512 1.2%:
ndianas - . £.F 88 05% | 202° 1.1%
Liewa .. a4 04% . L er | okw.
| Kansas: Celovad L 0p% o0 12%
| 26 ' T a7 L 06% -
‘g4 " 08%
Czs L 0w
s 218 18%
o328 U15%

- Ken'tuck}"'. L

Louisiana _ \

Maine

' -.'N'Iaryl_anfd‘_ . Do

' 'Méssach_USetts S

pmf;_z E . S o _.-,-.,‘;. .

O
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© SCIENTISTS ~ *" . ENGINEERS |

Miehigan- - | 1sg L, 0s% - | 428 15%
'Minné'so:t‘a‘__ 75 o~ 06% :.. C 1260 109
Mississippi Co L 18 c02% . | . .34 . 05%
Missouri L 79 05% | 151 0.9%
:M‘éntan‘a;f_f.-u' S LR T2 T 17 % 07%
-jﬁgﬁ}aékA' T R ¥ I T S T34 06 ‘
Nevada .-l 7 09 01w | o8 . 07% |
NewHampshire - | . o§9,_";;' © 04w | o2& 109
Newdprsey .| 236  09%- | 454 . . 18%
New Mexico. | as  13% .| so\l . 159

_ ol ssas osw: | ss7) 12%.
.North Carolina” ~ ' '5,-3' ) , 03% i 8.4 ,_ 05% ‘
‘Nolrtt.1 Dé’l@ta’n. Ll 09 04% v oasY can
Ohio” &' - 4 . 204 05% ¢ |. 538 . 14%
Okishoma . . | 62 01% | 84 _ 10%

Oregon S a8 - 07% i | .59  09%

i’énqsylyan_ia" o . 282 0.6% B2 - 1.29 o

Rhodelsland - | 13 -04%  |© 34 09% ~ . "
South F(.;,arloli'r'\ab' - 1 18 : ' 0.2% S S a2 ' “(_)l;5% '
SouthDakota' . | . 09 04% - | ’ 08 | 03% .
Te;n_n_'es_see o B / : . x 5;.2- . . 0.5% - o ' '."10_:-.1‘ T 08% e
Texas 204 0.6% o 3es 0 11y

©de

Utah 0 ot e T 3l 1agte 50 169 -

Vermont - |09 06%. | . “o8  Obp .

Virgnia w1 ovee A% Y. 176 - 12% )

Washington - . |- .75 o07% - 1 202 18%

Westvirgina © .1 . 26" . 03% | . 50 Y09%
“Wisconsin ‘w7 R X2 0.5% .. © 1607 . 1.0%
- Wyoming v+ S IS - T 0 S IS O A & AR

(AR SN

O
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. ton, D.C.:.National Sgience Founda-.‘
| . tlon ‘1963 (|n press) S PR

: .rke:sa-_u_‘v e

S T SELEGTED BIBLlOGRAPHY
e . PRIMARY SOURQEé” OF ADDITIONAL DATA

Desrgned specrﬁcally to sketch the totalrty of nauonﬁl specrallzed manpowd’r in

~science and technology, these PROFII.ES unavordably sacnﬁm, detml and
- -precision. Mdny picces- of the stausucal prcture are devcloped in greuter detail-*
in publrcauons cited here, They contain, *as annot.mons indicate, explanatrons

of concepts, deﬁnmons, ﬂnd data that supplement the lhformatron presented in

Iy

'.v','thrsbook SR ,” ot E -
‘ \)‘ P ) e L .
N R SRR . // - o S
- ‘American Science Mnnpower, ' 1960,. - .. Manpower- Report of the’ Presldent, .
- Washington, D.C.:' Natlonal Scrence . and, A Report on Mnnpower Require-
Foundation.” 1962, - : o ments, Resources, Utilization, and- -
A report ‘of the Natlonal chnster' K __Trmnlng. Washmgton. D.C: Depart--
" of Screntlﬁc and Techmcal Pcrsonnel L ment of Labor l963
Eamed Degrees Conferred. Washmg- Co Re'vle,\vs of Data _dn Research and De,-'
" ton, D.C.: Department of Health, Edu-- . -velopment. Washington, D.C.:- Na-
' cauon, and Welfare, Office of Educaag- * tlonal Scncnce Foundauon o
' tlon . : A° *sérids.. Number 29 emphasrzes'
. - Bachelor’s and hlgher degrees con- ‘_'scmnce and . engineering manpower-
ferred an -annual series frqm 1947 . concepts and dqﬁnmons Number 37
48 (l96l-624in~_prress).' R deals with,. scientists’ .and . engmeers

’ ; . - employed in. colleges and umVersntles :
Engineering Enrollments and De-" = . |

grees. Washmgton D:.C.: Department R _.Sclentiﬁc and Technlcal Personnel ln'

of Health, *Education, and Wclfare " - Industry, 1960 Washmgton.DC Na-. -
Ofﬁce of: iiducatnon L .~ - tional Science. Foundauon 1961,
" An annlal serres from 1949 (1962 ' : 3
m press) .f- - . )
. . - ) . T s R . ) o
' ~'_' Handbopk on Resources of Scientific” . - . . .. . .
- and Technical. ManpoWer."‘Washing-_f I S ’ SR G
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Sdentlﬂc ond Technlcal Personnel ln
tlle Federal Government, 1959 and
1960. Washmgton, DC.: Natwnal Sci-

enoe Foundatmn 1962.

Sdentlﬁc Manpower Bulletin. Wash— ’

E mgton. DC Natnonal Sclence Foun-

‘ Secondary School Scleuce and Matli-' ; ' .
: emaﬁes Teachers, Chmcterlstlcs and -
. Service Loads. Washmgton. D.C.: Na- .

dauon. X

A senes. Numbers 7 and 10 deﬁne "

basuc terms: used.. Number 13 treats
scnentnsts and ensmeers employed in
colleges and’ umversmes. Nu}nber 19

presents employment and other infor- »
matmn on. sclentlsts ‘who reported in .
1962 to. the Nauomﬂ Register of Sci-'

enuﬁc. and Techmcal Personnel

>~

' tIonal Scnence Foundauou. 1963

_’.

Sclenﬂsts, Engineers, ‘and Technlclana.

im the ' 1960%, Requlremenls and
Supply. Washmgton..DC Natwnal

Sclenc¢ Foundatlon 1963 (m presﬁf’cﬂ -

Sclel\tiﬁc Rmarch and Developmenl
in Colleges and Unlversitles, Expendl-

.. tures and Manpower, 1958, Washmg-
ton, D.C.: Natlonal Science Fourmdd- E
_ tion. 1962 L 4\\ e
R . L ".J‘./

. Statistical Handbook rof Sclence s
\ cation, ‘Washington, D.C.: Nau nal "
" Science. Foundauon. 1960.4 ‘

RO

Sclentific Research ‘and Development

~ of Nonprofit' Organizations, Expendl- " -

tures and' Manpower, 1957. Wash- . ©
" ington, D.C.: leonal Sclence Foun--- :
datlon 1961

Two _,Years“ l\fle_r_‘j_th‘e‘ College De
" Work and Furthier Study Pntterns. ;

' Washington, DL leonal Sclence e
. Fpundatlon 1963 (m press)

‘A sampling’ of 1958 college grad- :
. uﬂtes. o o ] ’ . . ir “ .

L

. US.- Census of Populatlon- '1960, Deu-; .
lailed Characteristics, -United: Sﬁates A
Summnry \Vashmgton, D.C. Departa g
ment of Commerce, Bureau of the '
Census. 1963 A




Cfune, 1963 L

.
Lo .

e The Nauonal Sc:encc Foundauon serves a focal rolc.
in the prov:dmg oi slausncal data on scientific and -

. lcchmcal pefsonnel* and. concems' itself- also- wnh‘ S o e
. . 'uses of suchdata in the’ iormmg of nauonal pollcy A
. . ‘fol, ssicnce. - . L X . . . .l Te.
. ._‘Toward Tuithes- Iulﬁllmcnt of. thcsc rcsponsxblhues, R C s
- ..'.pgogu.ﬁs pﬂcrs a nauonnl summnry. in broad; o a0

'cawadf’ncs of numbers of " persons. workmg as spe-* R v )
cialists’ in -science. and technology. The book is evie . . el
dence. of the. omstandmg cooperation obtamcd from
individuals at all levéls of those - organizations,’ both -’
. pubhc and private, whlch gq\hercd and made avail-
able lhe data reflected here.

thm the’ Foundatlon. PROF]LES was developed N
- by the . Associate Director (Planning) _ nhd Head 3_ *
77 the Sc1ence Resources Planning Ofﬁqq, Richard "’ H:

; “"Bolt,’ as a . joint prolcct of ‘the Sc‘ience “Resources _’ L o s
"B.lmflms Ofﬁce, the ~Scientific - Personnel and Edu-.y Lo

) ;canqn’Studxes Section, and ‘the. ‘Office of Ecbnomlc . RS

¢Stansucnl Studies, wnh _the nssnslance oi the . . . . .

. s hab ths volume, besndes con- .-
" tnbutmg sumrqéry : statlsncs necded for plnnnmg '
and policy -makingj-. wm encourage increased efforts

and interest -in the dcvclopment ‘of 'manpower " in-’ P
_ -formauon essential to the guidance of thc Natxons r{ﬁ
) scncnce and technology R
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